INTRODUCTION
Commercialization of uranium from low grade uranium resources will, in the final analysis, depend on economic factors. The projected requirement for additional uranium and the breakeven cost will depend on which breeder/conventional reactor strategy (assuming that a strong nuclear industry will survive its present political problems) is adopted. It is estimated that the breeder reactor will cost considerably more to build than the conventional non-breeder, reactors. The break-even fuel cost is estimated to be approximately $500 per pound of yellow cake, i.e., the price at which conventional reactors will no longer be able to economically compete with breeder reactors. These cost figures are subject to change as the world gains more experience with commercial breeder reactors. However, we believe both conventional and breeder reactors will be used for years Co come. Therefore, there will be a continuing need for uranium and it it can be recovered from seawater within the competitive price range, we can provide an essentially unlimited supply of uranium. Even though there may be some very formidable technical problems, tie potential payoff for recovering uranium from seawater is sufficiently large to warrant a research effort directed at evaluating processes that have potential for recovering such uranium economically and with an acceptable energy efficiency.
PRIOR PROPOSED AND EVALUATED APPROACHES FOR URANIUM RECOVERY FROM SEAWATER:
The most comprehensive analysis of a uranium from seawater system for the 4. Steam stripping to recover the ammonium carbonate from the eluant.
5-Preparing a solid uranium product.
A plant design in the manner described by the Exxon report has the following major problem areas: 
ECONOMICS:
It is expected that the initial capital investment will be reduced by more tha n a factor of ten over the seawater pumped/titanium hydroxide adsorbent i-roc ess analyzed by Exxon. This is because we will not have to pump seawater and will have a much simpler adsorbent system. 
LT
It should also be noted that the adsorbed uranium, in a concentration of one pound per ton of activated carbon, will be capable of supplying approximately 10 times more thermal energy (after isotope enrichment) for a nuclear power plant than would be available from the combustion of the activated carbon. Thus, a considerable amount of activated carbon could be lost in the ocean and there would still be a net enegy gain for the process.
EXPERIMENTS:
Our singular goal in the set of experiments described in this section is to quantify the sorption uptake of uranium by activated carbon from seavater and other test solutions.
In establishing an experimental procedure, there were a n-jiber of decisions that had to be made early. They included the choice of type of activated carbon, the particle size of the activated carbon, the contacting method (with seawater), the source of seawater, the chemical analysis method that would be used, and the extent to which synthesized or doped seawater would be used. These decisions will be discussed below.
A survey of commercially available activated carbons, which included consulting a number of companies that produce activated carbon, led us to choose an activated carbon produced by Calgoa. This activated carbon, called 2 "Type HAP", has an exceptionally high surface area (1,525 m /g) and is deiived from bituminous coal, which is an abundant source. A data sheet, provided by Calgon, is presented in Table 1 . Table 1 Typical Table 2 Uranium Extraction from Natural Seawater using Activated Carbon Table 3 . It can be Been that we were unsuccessful in significantly increasing the partition coefficient based on activated carbon. We also calculated a partitian coefficient based on the weight of the additive used. These numbers are considerably higher due to the additive being a small part of the weight of the activated carbon. The highest partition coefficient based on activated carbon was 1,600, which is far too small compared to the needed 10 . Table 3 Doped Activated Carbon in Natural Seawater Table 4 . It can be seen that the partition coefficients are similar to those obtained with seawater.
He thus concluded that our poor results were not due to plugging of the activated carbon by microrganisms. Table 4 Activated We also calculated the partition coefficient based on the added titanium hydroxide, and these results are also given in Table 5 . It can be seen that 6 these partition coefficients much higher, up to 3 x 10 . However, they are consistant with other reported measurements where the titanium hydroxide precipitate is collected. In such experiments partition coefficients as high
6
(1) as 1.5 x 10 have been reported. He then tried a number of potential chelating agents, obtained from a variety of sources, using the same experimental procedure. The testa included using some peat moss collected from the Sacramento River Delta in northern California. The peat moss was tested with sea water and showed an average partition coefficient of 700, which was Coo low to be of interest. The remainder of the tests were carried out in fresh (tap) water and the results are presented in Table 6 . Of the materials tested, only L-ascorbic acid showed similar effectiveness to titanium hydroxide. Table 7 . Much to our surprise, the partition coefficients were 
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